Mutagenicity of 8-methoxypsoralen and long-wave ultraviolet irradiation in diploid human skin fibroblasts: an improved risk estimate in photochemotherapy.
Cell killing and the induction of mutation were studied in dividing and non-dividing human skin fibroblasts as a result of treatment by 8-methoxypsoralen (8-MOP) and long-wave UV irradiation (UVA). The cytotoxic effect was highly dependent upon the duration of the UVA exposure. The frequency of mutations increased linearly with the UVA dose at concentrations of 10 and 0.25 microliter 8-MOP/ml, the latter representing the concentration in the skin during PUVA treatment. The number of mutations induced per unit dose (= per microgram 8-MOP/ml per joule UVA/m2) was calculated: for dividing cells this value was 3.3 X 10(-8) per cell and for non-dividing cells 0.6 X 10.8(-8) per cell. On the basis of these values the expected number of induced mutants in the human skin per session of photochemotherapy is 1.2 X 10(-5), and per 30 years of maintenance therapy 1.3 X 10(-2) per cell. A comparison was made between this frequency and the frequency to be expected from spontaneous mutation. In addition the significance of absence in patients of SCE induction by photochemotherapy is discussed.